NG2/CSPG4 and progranulin in the posttraumatic glial scar.
Traumatic injury of the central nervous system is one of the leading causes of death and disability in young adults. Failure of regeneration is caused by autonomous neuronal obstacles and by formation of the glial scar, which is essential to seal the injury but also constitutes a barrier for regrowing axons. The scar center is highly inflammatory and populated by NG2+ glia, whereas astrocytes form the sealing border and trap regrowing axons, suggesting that the non-permissive environment of activated astrocytes and extracellular matrix components is one of the reasons for the regenerative failure. Particularly, secreted chondroitin-sulfate proteoglycans, CSPGs, of the lectican family hinder axonal regrowth. In contrast, the transmembrane CSPG, NG2/CSPG4, appears to be functionally closer related to axon growth permissive heparan sulfate proteoglycans, HSPGs, and synaptic adhesion molecules, which all regulate synaptic signaling and plasticity upon alpha-secretase mediated shedding. Consequently, knockout of NG2/CSPG4 aggravates tissue loss, inflammation and neurologic deficits after brain injury, a phenotype partly mimicked by deletion of HSPG-binding proteins such as the HSPG2/perlecan-interacting protein, progranulin that is also a functional ligand of Notch and Eph2a. Indeed, structural features or progranulin's targets and NG2 may point to direct reciprocal regulations that may act in concert to overcome injury-evoked inflammation and neuronal dystrophy. This review provides an overview of the pathophysiology of the glial scar after brain injury, with a specific focus on NG2/CSPG4, its functions before and after shedding and putative reciprocal influences with the glycoprotein progranulin.